Abstract-Aim at the reservoirs condition of high porosity, high permeability, high viscosity of crude oil in the offshore oilfield, this paper used two-dimensional heterogeneous physical model to conduct laboratory displacement experiments which contain water flooding, polymer flooding and binary combination flooding for offshore heterogeneous reservoirs, studied the displacement efficiency of the binary combination flooding after polymer flooding in offshore oilfield. The experiment results showed that final recovery efficiency of binary combination flooding after polymer flooding was 64.98% which is higher 31.85% than water flooding and higher 19.74% than polymer flooding; analyzed the distribution diagram of saturation at every stage, the swept efficiency of every layer respectively is 97.89%, 94.58%, 86.45%，and the oil saturation decreased in the swept area, which turned out that binary combination flooding could not only enlarge the swept volume, but also could enhance the displacement efficiency and the main effect is in low permeability layer.
INTRODUCTION
The practices of combination in onshore [1] [2] [3] show that binary combination flooding which is composed by polymer and surfactant not only could enlarge sweep efficiency but also could enhance displacement efficiency, which is a kind of effective way to further improve oil recovery after polymer flooding at present [4] [5] [6] . Xinmin Zhang and others [7] have already ensured the binary multisystem for Suizhong 36-1 block in Bohai oilfield, this system is made up by Hydrophobic associated polymer and Gemini surfactant. Hydrophobic associated polymer can enlarge the sweep volume of injected water, which has been applied successfully in Bohai oilfield [8] ; Gemini surfactant in binary multisystem has high surface activity, very low Krafft point and well water solubility, it can show up better efficiency in the aspect of reducing oil-water interfacial tension and can decrease the adverse effect to the viscosity of binary multisystem effectively [9] .
Because the displacement efficiency of the binary combination flooding mainly reflects in sweep efficiency and displacement efficiency, this paper has analyzed the change of sweep efficiency and displacement efficiency before and after the binary combination flooding, quantized the contribution of every layer to enhanced oil recovery, and studied research of displacement efficiency for binary combination flooding in offshore heterogeneous reservoirs.
II. THE BASIS OF EXPERIMENT

A. Model Design
The physical model design is the premise of laboratory experiment, this paper has designed two-dimensional heterogeneous physical model as shown as Fig.1 , and the geometry of model is 300mm×300mm × 45 mm, is made up by three thickness layer (the permeability respectively is 500×10 
B. The Test of Relationship Curve Between Resistance and Oil Saturation
Experimental oil is simulated oil which is mixed by dehydrated crude of offshore oilfoeld and kerosene, whose viscosity is 70mPa•s when the temperature is 65°C. Experimental water is made up by saline water artificially, whose degree of mineralization is 9374.13mg/L. Experimental temperature is 65°C.The experiments use the core whose geometry is 45mm×45mm×45mm to conduct the test, calculate the quality change of the core before and after experiment, use (1) to calculate the oil saturation of the core, record resistance value, and obtain a series of corresponding data between resistance and oil saturation [10] . The Permeability is 500 ×10-3μm2
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The Value of Resistance (KΩ) Oil Saturation (%) Figure 2 .The relationship curve between the resistance and oil saturation under the condition of different permeability
III. THE SECTION OF EXPERIMENT
A. Experiment Conditions
The experimental core is two-dimensional heterogeneous physical model, chemical agents contain hydrophobic associated polymer called HNT300 and surfactant called BHF-4 which is mixed by polyoxyethylene octylphenol ether called TX100 and sulfonate Gemini surfactant, and other conditions are the same as the experiment of the relationship curve between resistance and oil saturation.
B. Experiment Schemes
The experimental schemes are as shown as TABLEⅠ. 
TABLEⅠ. EXPERIMENT SCHEMES
C. Experiment Procedures
Prepare simulation formation water and simulation oil for offshore oilfield; Evacute artifical core and then saturate simulation formation water, record the weight of saturated water, calculate the porosity of core; Use the satutarion method of constant voltage to conduct saturating oil, record the weight of saturated oil, calculate the initial oil saturation of the core; Conduct displacement experiment according to the specific experiment scheme, record liquid producing capacity, water production, pressure, and acquire the value of resistance.
D. Experiment Results and Analysis
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1) Experiment results
The recovery curves of the three kinds of schemes are as shown as Fig. 3 . It can be seen from Fig.3 that the water cut of the model decreases after injecting polymer, which shows that the polymer has had an effect; the displacement efficiency of the binary combination flooding for two-dimensional heterogeneous physical model is remarkable, the ultimate recovery factor is 64.98% which has increased by 19.74% than polymer flooding and has increased by 31.85% than water flooding.
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) The contribution of every layer to enhanced oil recovery
The results are as shown as It can be seen from TABLE Ⅱ that the contribution of high permeability layer to enhanced oil recovery after polymer flooding is 50.97% which is the biggest, the middle permeability layer's is 33.77% which takes the second place, the others' is from low permeability layer. Combining with Fig. 4 , there has formed the mainstream channels in high permeability layer during water flooding stage as shown as Fig. 4 -a, the polymer flooding mainly enlarges the sweep volume of high and middle permeability layer and then employs remaining oil in the two layers, but the oil saturation of middle permeability layer is higher as shown as Fig. 4-b and the sweep volume of low permeability layer is smaller as shown as Fig. 4 -c , so the middle and low permeability layers are the mainly potential layers after polymer flooding; The contribution of low permeability layer to enhanced oil recovery after binary combination flooding is 47.59% which is the biggest, the middle permeability layer's is 35.83% which takes the second place, the high permeability layer's is 16.58%, the above shows that the binary combination flooding mainly has played an effect on low permeability layer and has displaced the remaining oil in low permeability layer. 
3) The changes of sweep efficiency and displacement efficiency for every layer in different schemes
Because of the adverse mobility ratio between injected water and heavy oil at the stage of water flooding, the injected water mainly flows along high permeability layer, the situation of swept is worse, the effect of anisotropism of reservoir is serious; the sweep efficiency of every layer after polymer flooding respectively is 92.75%，76.19%， 45.64%, the injection of polymer has adjusted the anisotropism of reservoir and enlarged the sweep volume of middle and high permeability layer; the sweep efficiency of every layer after binary combination flooding respectively is 97.89%, 94.58%, 86.45% ， the remaining oil has been employed widely and the oil saturation has decreased obviously in middle and low permeability layer, that shows the synergistic effect between previous injected polymer and binary multisystem has expanded the sweep volume of middle and low permeability layers in the model, and the oil saturation of every layers in the swept areas decreases during the injection process of binary multisystem, which has increased displacement efficiency substantially, the above shows that binary multisystem can also enhance displacement efficiency when it is enlarging sweep volume.
By the way of laying monitoring point of electrodes, comparing the experiment results of binary combination flooding, polymer flooding and water flooding for fourlayer heterogeneous thicken model, it can be seen that the effect of enhanced oil recovery for polymer flooding is worse. Compared with polymer flooding, the injection pressure of binary multisystem is bigger, it has given full play to the effect of tackifying of injected polymer and improving mobility ratio, superadding the effect of enlarging sweep volume for binary multisystem, the sweep volume of model has increased remarkably, at the same time the binary combination flooding can further decrease the interfacial tension and enhance the displacement efficiency for every layers, thus it can further enhance the oil recovery than polymer flooding.
IV. CONCLUSIONS 1. The contribution of low permeability layer to enhanced oil recovery after binary combination flooding is 47.59% which is the biggest, the middle permeability layer's takes the second place which is 35.83%, and the high permeability layer's is 16.58%, the main effect of binary combination flooding is in the low permeability layer, and has displaced the remaining oil in the low permeability layer by a large margin.
2. The displacement efficiency of binary combination flooding after polymer flooding is remarkable and its ultimate recovery factor is 64.98% which has increased by 19.26% than polymer flooding. The synergistic effect between previous injected polymer and binary multisystem has expanded the sweep volume of middle and low permeability layers in the model, and the oil saturation of every layer in the swept areas decreases, which has increased displacement efficiency substantially; binary multisystem can also enhance displacement efficiency when it is enlarging sweep volume.
